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MaRDI: Mathematical Research Data Initiative MORWIki: Model Order Reduction Wiki

Case study: MORWIki as a curated database
TAm3f3535353 Data Culture and Community Integration * Was launched in 2011 by MPI-CSC

« Comprises data and metadata for benchmarks, algorithms, and software
: « Maintains guidelines for model classification and file formats
MaRDI Portal Synergies

—] within NFDI
C re ate a n d p rov i d e S e rv i Ce S E?. E;: EMIL Main page Discuss ion Read View source View history | Search MOR Wiki Q

vite I
i Hiye Mafil, .

H ’ I Main Page
L - Rl

TA ;/'/ TA E/,/y TA V,.% TAm Welcome o the MOR Wik
/A , A !,/A '.". m:::rks 1 .mduz::m "

Login '

Software 1.1 How to use the MOR Wiki

. . - .
Computer Scientific Statistics Inter- punictons
Submission Rul = L -
- - - - - 2 List of all Categories in the Wiki
Algebra Computing and Machine disciplinary
H Community portal Introduction
Learning Cumrtvent
Thanks The purpose of the Model-Order-Reduction-Wiki is to bring together experts in the area of model reduction along with researchers from related application areas, with the goal
Contributors of providing a platform for exchanging ideas and benchmark examples. Tweets from @mor wiki
Recent chang -
Help Modeling and numerical simulation are unavoidable in many application and research areas such as reaction processes, micro-electro-mechanical systems (MEMS) design, and
B . control design. Such processes or devices can be modeled by partial differential equations (PDEs). To simulate these models, spatial discretization via, for example, finite T3 MORWIKI Retweeted
I g O r I t h I I I S Tools element discretization is necessary, which results in a system of ardinary differential equations (ODEs), or differential algebraic equations (DAEs). Q SmartProSys L 4
‘ ‘:hlattli;kihere After spatial discretization, the number of degrees of freedom (DoFs) is usually very high. Simulating such large-scale systems of ODEs or DAEs can therefore become Wj @SmartPro.. - Aug 16
..... elated changes ] h . i i . . . . .
- ‘mm ::I MIS mrre e incredibly time-consuming. Developed from well established mathematical theory and robust numerical algorithms, Model Order Reduction (MOR) or Model Reduction has been Wir suchen dich immer noch -
Bhnhie oo recognized as very efficient for reducing the simulation time of large-scale systems; see the page Projection based MOR for a basic overview. Through model order reduction, a Bewerbungsfrist verlangert his 21.
- Permanent link small system with a reduced number of equations (i.e., the reduced model) is derived. The reduced model is simulated instead, and the solution of the original PDEs or ODEs August 20221
M a t h e I I I t I Ca I M Od el S Page information can then be recovered from the solution of the reduced model. As a result, the simulation time of the original large-scale system can be shortened by several orders of ®) O 2
magnitude. The reduced model as a whole can also replace the original system and be reused repeatedly during the design process, which can lead to further time or energy
Savings. 11 MORWIKI Retweeted
. .
e http://modelreduction.org/
—
’vAvAv’v." TA % L"U L] L] L] L] L] L] L] L] L] L] L]
« Mathematical attributes lik tem stability, d tivit ty, et dtob mputed
TA Yoo o%e00% 9 hes atnematical attrioutes like system stabllity, aissipativity, passivity, etCc. need 10 be CO ute
X )
IKRH Governance : : : :
X IRK th fast t m | | lgeb t
e %60086%! Wi dSl, daCCurate, numerical linear algeora routines

A single benchmark may have many instances / formulations

— Procedural benchmarks have variable dimensions — fixed standard?

— Second-order systems can be written as first-order systems — unique entries?
« Systems needing assembly require additional scripts, which must be standardized

Current tasks
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MORB: Model Order Reduction Benchmarker

TA2-M3: MaRDIMark

A generic, extensible benchmark framework Case study: MORB as an instance of MaRDIMark

« Focuses on linear time-invariant (LTl) systems and MATLAB soft-
Benchmarks Algorithms Driver Analyzer Explorer ware for now
post- visualization,  Will serve as a template for other fields

processing, human-
performance readable
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metadata Challenges

 Call external software without unnecessary overhead

« Determine what counts as a unigue implementation of an algo-
rithm (i.e., “algorithm isotope”)

« Choose subroutines that compute measures (e.g., norms,
MORscore [5], runtime) efficiently and accurately

 Establish standard for how to encode and handle nonlinear data

Domain-Independent Specifications and Challenges Current Tasks

« Write download tool and wrappers for algorithm isotopes
 Establish unit tests that encompass expected complications
 Transform outputs into human-readable, platform-independent reports

Database Curation Next steps

« Define benchmark instance and « Generalize to other languages
“algorithm isotope” « Expand tool to handle tougher problem types (e.g., nonlinear, parametric, etc.)

« Determine important searchable » Apply framework to other fields (e.g., f(A)b)
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attributes and aggregate metadata
« Automate curation process to Community Engagement
avoid human error
» Choose file-naming schemes and
standards that are FAIR' and
conform to community traditions

« Ensure proper licensing

« Encourage researchers
to contribute their data,
provide feedback, and
conform to standards
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